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Background: Epidemiologic studies of atopic dermatitis (AD) 
in desert areas are still lacking. Objective: The aim of this 
study was to investigate the epidemiology of AD in children 
in Kerman city, a desert area in Iran. Methods: We evaluated 
preschool children (age, 2 to 7 years) and primary school 
students (age, greater than 7 up to 1 2 years) in Kerman. We 
selected 865 students to estimate the prevalence and assess 
other features of AD such as distribution of lesions, personal 
history, family history of atopy, aggravating factors, 
associated symptoms, and morphological variants. Results: 
The prevalence of AD was 9.1 % in our study population. The 
prevalence of AD was 9.17% and 9.09% in males and 
females, respectively. The prevalence of AD in the age range 
of 2 to 7 years was 13.53% and 8.33% among children aged 
greaterthan 7 up to 12 years. In total, 82.27% of the patients 
were in chronic stage of the disease, and 31.6% had a 
personal history of other atopic diseases. At least one 
first-degree family member with atopy was seen in 46.83 %> 
of the patients. The most common sites of involvement were 
the head and neck. The most involved areas in the limbs were 
extensor surfaces. The most frequent morphological variant 
of AD was the common type. Conclusion: The prevalence of 
AD in Kerman was higher than in other Iranian cities but 
lower than that in developed countries. Diversity in the 
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clinical features of AD has been observed among different 
studies, and the diagnostic criteria of AD should be adapted 
in proportion to the studied area. (Ann Dermatol 26(1) 26 ~ 
34, 2014) 
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INTRODUCTION 



The prevalence of atopic dermatitis (AD) has increased in 
the past 30 years^ and is associated with extremely high 
economic burden in European and Asian countries^. Dif- 
ferent prevalence rates of AD have been reported and can 
be attributed to racial, genetic, and geographic factors^'". 
The etiology of AD is still unknown; however, hereditary, 
genetic, racial, and environmental factors have been 
identified. Environmental factors such as climate, swea- 
ting, clothing, vaccines, infections, and food allergens 
may cause disease exacerbation^"'^. AD has three phases; 
infantile (0 to 2 years), childhood (2 to 12 years), and 
adolescent/adult (12 to 18 years). AD usually begins in 
infancy and childhood, and its clinical features are age- 
specific^. The diagnosis is based on clinical presentation, 
as no unique laboratory test has been specified to diag- 
nose the disease. Different criteria have been suggested 
for diagnosing AD and the most important are Hanifin and 
Rajka and the United Kingdom Working Party's diagnostic 
criteria^. Moreover, the profiles of AD including aggra- 
vating factors and clinical features vary greatly in different 
studies^'". 

Considering the prevalence of AD and frequency of 
clinical features in different areas of the world, derma- 
tologists are attempting to standardize the diagnostic cri- 
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teria and classification for each region^. 
Data on clinicoepidemiological features of AD in desert 
climates are still lacking. Kerman is a city in a desert area 
of Iran, and AD is the most common skin disease in the 
pediatric age group in this city^". Elucidating the epide- 
miologic features of AD in this region will be of great help 
to adopt the current diagnostic criteria in such desert 
areas. We conducted this cross-sectional study to inve- 
stigate the clinical and demographic features of childhood 
AD in a desert area of Iran. 

MATERIALS AND METHODS 

Study design and data collection 

In this cross-sectional descriptive study, we evaluated the 
clinical and demographic features of AD in preschool 
children (age, 2 to 7 years) and primary school students 
(age, greater than 7 up to 12 years) in Kerman City. 
Sampling was performed using multistage sampling 
method during the 2009 to 2010 school year. To remove 
the potentially confounding effect of season, equal 
numbers of students were selected at different times of the 



year. Sample size was calculated as 865 considering the 
type one error (a) (significant level of test) = 5% and 0 
(power of the test) =20% and an estimate of 10% for the 
prevalence of AD in preschool and school children 
(according to previous studies). 

A list of all preschools and primary schools in Kerman was 
obtained. It consisted of 129 preschools with 5,798 child- 
ren and 154 primary schools with 37,694 students. The 
city was divided into four geographical areas. Then, accor- 
ding to the number of the students and the male to female 
ratio in each area, nine preschools and 30 primary schools 
were randomly selected. Finally, 133 and 732 students 
were randomly selected among these nine preschools and 
13 primary schools, respectively. Randomization was per- 
formed using a computer generated number table. After 
obtaining written informed consent from their parents or 
official custodians, two trained medical interns under 
supervision of a pediatric dermatologist examined the 
children physically. 

This study was approved by the review board and ethics 
committee of Kerman University of Medical Sciences. 



Age: 

Sex: 

Stage of lesion: 
Type of involvement: 
Site of involvement: 
Nail involvement: 
Personal history: 
Family history: 



0 to 7 years □ 
Female □ 
Acute □ 
Flexor surface □ 
Head & neck □ 
Yes □ 
Asthma □ 
Asthma □ 



Aggravating factors: 

Climate □ 

Textile □ 

Air allergens □ 

Food allergens □ 

Washing agents □ 

Psychosomatic factors □ 



Greater than 7 up to 12 years □ 
Male □ 

Sub-acute □ Chronic □ 

Extensor surface □ 
Limbs □ Trunk □ 

No □ 

Allergic rhinitis □ 
Allergic rhinitis □ 



Perspiration □ 
Vaccination □ 
linfections □ 
Exercise □ 
Trauma □ 
Others: 



Genitalia □ 



Atopic dermatitis □ 



Morphological variants: 

Pityriasis alba □ 

Follicular variant □ 
Papular lichenoid variant □ 
Nummular pattern □ 
Others (please name): 



Prurigo type □ 

Erythrodermia □ 
Common type □ 
Pompholyx □ 



Associated symptoms: 

Dry skin □ 

Infraorbotal fold (dennie-morgan) □ 

Facial pallor □ 

Hertoghe's sign □ 

Keratosis pilaris □ 

Ichthyosis vulgaris □ 

Longitudinal nail ridging □ 

Others (please name): 



Hyper linearity of palms & soles □ 
White dermoghraphism □ 
Orbital darkening □ 
Low hairline □ 
Chronic scalp scaling □ 
Cheilities □ 



Fig. 1. Data collecting sheet for 
demographic and clinical features 
of atopic dermatitis in school and 
preschool age children in Kerman 
city. 
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Diagnostic criteria and questionnaire 

The United Kingdom Working Party's diagnostic criteria 
were used to diagnose AD . 

For tliose w\lh a confirmed diagnosis of AD, a que- 
stionnaire (Fig. 1) was completed by two trained medical 
interns after a pliysical examination of the patients and an 
interview with their parents. The questionnaire consisted 
of questions regarding subject age, gender, history, dis- 
tribution of lesions, nail involvement, family history of 
asthma, allergic rhinitis and AD, aggravating factors, mor- 
phological variants and accompanying symptoms. AD was 
classified as acute, sub- acute and chronic stages. Acute 
eczema was identified by intensely pruritic, erythematous 
and edematous papules and plaques, often with secondary 
excoriations. Vesicles, oozing and serous crusting were 
seen within affected areas. Sub-acute eczema appeared as 
erythematous and edematous papules and plaques with 
scaling and excoriation. Chronic AD is characterized by 
thickened, hyperkeratotic plaques with lichenification as 
well as prurigo nodularis^^. The following morphological 
variants have been defined: follicular variant, papular li- 
chenoid variant, prurigo type, nummular or discoid 
pattern, dyshidrotic eczema (pompholyx), common or 
classic eczematous reaction type (infiltrated scaling pla- 
ques with microvesiculation erosions and excoriations), 
pityriasis alba, and erythroderma. The patients were also 



evaluated for the stigma of atopy, including dry skin, 
hyperlinearity of palms and soles, infraorbital fold (Den- 
nie-Morgan), white dermographism, facial pallor, orbital 
darkening, Hertoghe's sign, low hair line, keratosis pilaris, 
chronic scalp scaling and cheilitis. The association bet- 
ween AD, ichthyosis vulgaris, and longitudinal nail rid- 
ging has been studied^. 

Statistical analysis 

We used SPSS statistical software ver. 13 (SPSS Inc., 
Chicago, IL, USA) for statistical analyses. The chi-square 
test was used for data analysis. p-values<0.05 were 
considered significant. 

RESULTS 

Demographic findings and prevalence 

In this study, 5,798 preschool and 37,964 primary school 
students were included. A total of 133 preschool children 
and 732 primary school students (totally 865 children) 
were selected. The prevalence of AD was 9.1% (79 
patients) in our study population. The prevalence of AD 
according to sex and age is shown in Table 1. In the age 
range of 2 to 7 years there were 10 males and eight 
females, and in the age range of greater than 7 up to 12 
years there were 31 males and 30 females with AD. The 
prevalence of AD in the age group of 2 to 7 years was 



Table 1. Demographic features of atopic dermatitis patients by age and gender 




Atopic dermatitis 



79 (9.10) 18 (13.53) 



61 (8.33) 



0.114 



38 (9.09) 41 (9.17) 



0.114 



Values are presented as number (%). 



Table 2. Frequency of the site of involvement in atopic dermatitis patients 



Age (yr) 



Gender 



Variable 


Total 


2 to 7 


Greater than 7 up to 12 


p-value 


Female 


Male 


p-value 


















Head and neck 


55 (72.1) 


12 (21.8) 


43 (78.2) 


0.48 


29 (52.7) 


26 (47.3) 


0.15 


Limb 


46 (58.2) 


10 (21.7) 


36 (78.3) 


0.50 


21 (45.7) 


25 (54.3) 


0.139 


Extensor 


36 (45.6) 


4 (11.1) 


32 (88.9) 


0.021 


17 (42.7) 


19 (52.8) 


0.296 


Flexor 


7 (8.9) 


3 (42.9) 


4 (57.1) 


0.191 


4 (57.1) 


3 (42.9) 


0.54 


Extensor and flexor 


3 (3.8) 


3 (100.0) 


0 (0.0) 


0.01 


0 (0.0) 


3 (100.0) 


0.107 


Genitalia 


1 (1.6) 


1 (100.0) 


0 (0.0) 


0.22 


0 (0.0) 


1 (100.0) 


0.48 


Trunk 


5 (6.3) 


5 (100.0) 


0 (0.0) 


0.002 


0 (0.0) 


5 (100.0) 


0.002 


Nail 


5 (6.3) 


4 (80.0) 


1 (20.0) 


0.009 


3 (60.0) 


2 (40.0) 


0.537 



Values are presented as number (%). 
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12.83% in females and 14.54% in males, and in the age 
group of greater than 7 up to 12 years it was 8.33% in 
females and 9.09%> in males (p>0.05). 

Clinical features 

Overall, 82.27% of patients were in the chronic, 10.12% 

were in the sub-acute, and 7.59% were in the acute 
stages. The frequencies of the sites involved are shown in 
Table 2. The extensor areas were involved more fre- 
quently in the age group of greater than 7 up to 12 years 
than those who were 2 to 7 years (p = 0.021). Involvement 
of both flexure and extensor aspects of the limbs was seen 
more frequently in the age group of 2 to 7 years than in 
those greater than 7 up to 12 years (p = 0.01). 
The trunk was involved more frequently in the age group 
of 2 to 7 years than in those greater than 7 up to 12 years 
(p = 0.002) and in males more than females (p = 0.002). 
Nail involvement was seen more frequently in the age 



range of 2 to 7 years than in those greater than 7 up to 12 
years (p = 0.009). 

Descriptive data regarding personal (asthma and allergic 
rhinitis) and family history of atopy (AD, asthma, and 
allergic rhinitis) are summarized in Table 3. Twenty-five 
patients (31.6%) had a personal history of at least one 
atopic disease. Three (3.79%) had a history of both asthma 
and allergic rhinitis. Thirty-seven (46.83%) patients had at 
least one family member with atopy. A family history of 
asthma was observed more frequently in the age group of 
2 to 7 years than in those greater than 7 up to 12 years 
(p = 0.001). The family history of allergic rhinitis was more 
frequently in the males than the females (p = 0.002). 
Table 4 shows the frequency of aggravating factors in our 
study. Climate was the most frequent aggravating factor. 
Trauma, exercise, detergents, infections, and psycho- 
somatic factor were the least frequent aggravating factors. 
Clothing and air allergens have more aggravating effects 



Table 3. Frequency of atopic diseases categorized by age and gender 




Age (yr) Gender 



^anab\e Total 2 to 7 Greater than 7 up to 12 P-^^'^e pg^^ig p-value 
Personal history of atopy 

Asthma 8 (10.12) 2 (11.11) 6 (9.83) 0.58 5 (12.19) 3 (7.89) 0.31 

Rhinitis 17 (21.51) 2 (11.11) 15 (24.59) 0.17 7 (17.07) 10 (26.31) 0.38 

Asthma and rhinitis 3 (3.79) 1 (5.55) 2 (3.27) 0.54 2 (4.87) 1 (2.63) 0.47 
Family history of atopy 

Asthma 14 (17.72) 10 (55.55) 4 (6.55) 0.001 7 (17.42) 7 (17.40) 0.55 

Rhinitis 18 (22.78) 5 (27.77) 13 (21.31) 0.44 3 (7.31) 15 (38.40) 0.002 

Atopic dermatitis 26(32.90) 7(26.90) 19(73.10) 0.365 15(57.70) 11(42.30) 0.077 

Asthma and rhinitis 24 (30.37) 5 (27.77) 19 (31.14) 0.51 10 (24.39) 14 (36.80) 0.305 

Values are presented as number (%). 



Table 4. Distribution of aggravating factors categorized by age and gender 




Climate 


59 (74.68) 


12 (66.60) 


47 (77.04) 


0.32 


31 (75.60) 


28 (73.60) 


0.13 


Clothing 


5 (6.32) 


3 (16.60) 


2 (3.27) 


0.07 


0 (0.00) 


5 (13.15) 


0.05 


Air allergens 


7 (8.90) 


3 (16.70) 


4 (6.60) 


0.19 


0 (0.00) 


7 (18.42) 


0.01 


Psychosomatic 


2 (2.53) 


1 (5.60) 


1 (1.63) 


0.39 


1 (2.43) 


1 (2.63) 


0.73 


Perspiration 


12 (15.18) 


5 (27.80) 


7 (11.47) 


0.09 


4 (9.75) 


8 (21.05) 


0.14 


Vaccination 


3 (3.79) 


3 (16.70) 


0 (0.00) 


0.01 


1 (2.43) 


2 (5.26) 


0.47 


Infections 


2 (2.53) 


2 (11.10) 


0 (0.00) 


0.05 


0 (0.00) 


2 (5.26) 


0.26 


Food allergens 


12 (15.18) 


5 (27.80) 


7 (11.47) 


0.09 


6 (14.63) 


6 (15.78) 


0.56 


Trauma 


1 (1.27) 


0 (0.00) 


1 (1.63) 


0.77 


1 (2.43) 


0 (0.00) 


0.48 


Exercise 


1 (1.27) 


0 (0.00) 


1 (1.63) 


0.77 


1 (2.43) 


0 (0.00) 


0.49 


Detergents 


1 (1.27) 


0 (0.00) 


1 (1.63) 


0.77 


1 (2.43) 


0 (0.00) 


0.49 



Values are presented as number (%). 
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Table 5. Distribution of morphological variants and frequency of associated symptoms categorized by age and gender 




Morphological variants 
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Nummular pattern 


5 


(6.3) 


0 


(0.0) 


5 


(8.2) 


0.26 


4 


(9.7) 


1 


(2.6) 


0.15 


Pompholyx 


0 


(0.0) 


0 


(0.0) 


0 


(0.0) 


0.00 


0 


(0.0) 


0 


(0.0) 


0.00 


Associated symptoms 


























Dry skin 


70 


(88.6) 


17 


(94.4) 


53 


(86.8) 


0.34 


39 


(95.1) 


31 


(81.5) 


0.02 


Hyper linearity 


25 


(31.6) 


8 


(44.4) 


17 


(27.8) 


014 


10 


(24.3) 


15 


(48.3) 


0.23 


Infra-orbital fold 


26 


(32.9) 


5 


(27.7) 


21 


(34.4) 


0.41 


12 


(29.2) 


14 


(36.8) 


0.49 


White dermographism 


6 


(7.5) 


2 


(11.1) 


4 


(6.5) 


0.41 


0 


(0.0) 


6 


(15.7) 


0.02 


Facial pallor 


6 


(7.5) 


4 


(22.2) 


2 


(3.2) 


0.02 


2 


(4.8) 


4 


(10.5) 


0.37 


Orbital darkening 


7 


(8.8) 


1 


(5.5) 


6 


(9.8) 


0.49 


1 


(2.4) 


6 


(15.7) 


0.06 


Hertoghe's sign 


6 


(7.5) 


0 


(0.0) 


6 


(9.8) 


0.32 


0 


(0.0) 


6 


(15.7) 


0.02 


Low hair line 


11 


(13.9) 


1 


(5.5) 


10 


(16.3) 


0.22 


7 


(17) 


4 


(10.5) 


0.21 


Keratosis pilaris 


14 


(17.7) 


2 


(11.1) 


12 


(19.6) 


0.38 


3 


(7.3) 


11 


(28.9) 


0.03 


Chronic scalp scaling 


7 


(8.8) 


1 


(5.5) 


6 


(9.8) 


0.21 


1 


(2.4) 


6 


(15.7) 


0.06 


ichthyosis vulgaris 


3 


(3.7) 


0 


(0.0) 


3 


(4.9) 


0.45 


2 


(4.8) 


1 


(2.6) 


0.47 


Cheilities 


2 


(2.5) 


0 


(0.0) 


2 


(3.2) 


0.59 


0 


(0.0) 


2 


(5.2) 


0.26 



Values are presented as number (%). 



on AD in males than those in females (p = 0.05 and 
p = 0.01). Vaccination and infections had more aggra- 
vating effects on AD in the age group of 2 to 7 years than 
in those greater than 7 up to 12 years (p = 0.01, p = 0.05, 
respectively). The prevalence of morphological variants 
and associated symptoms are displayed in Table 5. 
Pityriasis alba, white dermographism, Hertoghe's sign and 
keratosis pilaris were observed more frequently in males 
than those in females (p = 0.02, p = 0.02, p = 0.02, p = 0.03, 
respectively). Dry skin was seen more frequently in 
females than that in males (p=0.02). Facial pallor was 
more frequently seen in the age group of 2 to 7 years than 
in those greater than 7 up to 12 years (p = 0.02). 

DISCUSSION 



The aim of this study was to determine the prevalence and 
clinical features of AD in preschool and primary school 
children in Kerman, a desert area of Iran. We estimated 
the prevalence of AD to be 9.1% in children 2 to 12 year 
old. Available studies from Singapore, Denmark, USA, 
Ahwaz (a southern city in Iran) and Shahr-e-Kord (a south- 
west city in Iran) reported prevalence rates of AD of 
20.8%, 13.9%, 17.2%, 3.9% and 2.1%, respectively''''^"'^ 



The higher prevalence of AD in Denmark, USA and Sin- 
gapore than Iran (Kerman, Shahrekord and Ahwaz) is 
likely explained by the higher socioeconomic conditions 
and smaller family size in western countries and countries 
with a western lifestyle^'^^. These factors, in turn, resulted 
in a lower exposure to certain infectious agents that the 
developing immune system is deprived of obligatory 
stimulation by certain microbial antigens^^. Environmental 
parameters such as climate and industrial factors in each 
region, diet regimen, genetic, and ethnic background may 
also play a role in the higher prevalence of AD'^'^'^^. This 
difference may also be due to the criteria utilized to 
diagnose AD, age range, severity, and disease phase 
(active or remission phase) in each study (Table 6). 
The following reasons explain the higher prevalence of 
AD in our study population than Ahwaz: (1) Kerman has a 
special geographic condition being located near Kavir 
Loot, one of the largest desert areas in Iran; it has dry, 
sunny and hot weather in contrast to the hot and humid 
weather of Ahwaz; (2) Low humidity has a demonstrated 
effect on exacerbating and provoking AD^". In contrast, 
indoor relative humidity is negatively associated with 
eczema symptoms . (3) Furthermore, the ethnic origin of 
the population of Kerman is mainly Persians, whereas it is 
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Table 6. Comparison between the present study and other studies 





Japan^^ 


Hanifin and Rajka 


Not defined 


5-6 


24 


Mild (81%), moderate (18%), severe (1%) 








7-9 


19 


Mild (86%), moderate (13%), severe (1%) 








10-12 


15 


Mild (87%), moderate (1 1 %), severe (2%) 








13-15 


14 


Mild (82%), moderate (16%), severe (2%) 








16-18 


11 


Mild (81 %), moderate (1 7%), severe (2%) 


Shahrekord (Iran)" 


Not defined 


Not defined 


6-12 


2.1 


Not defined 


Ahwaz (Iran)'^ 


Hanifin and Rajka 


Not defined 


7-11 


3.9 


Not defined 


Denmarl<" 


Modified version of 


Not defined 


0-7 


19.6 


Mild (47.6%), moderate (33.1%), 




the United Kingdom 








severe (12.8%) 




Working Party's 












questionnaire 










USA" 


Self-administered 


Not defined 


5-9 


17.2 


Not defined 




Schultz-Larsen 












questionnaire (SLQ) 










Singapore'' 


United Kingdom 


Not defined 


7 


22.7 


Not defined 




Working Party 




12 


17.9 










16 


21.5 




Korea" 


Hanifin 


Not defined 


6-8 


10.0+1.3 


Not defined 








10-12 


5.4±0.9 










16-18 


2.5 + 0.7 




Present study 


United Kingdom 


Chronic stage 


2 to 7 


13.53 


Not defined 




Working Party 


(82.27%) 


Greater than 


8.33 










7 up to 12 







mainly Semitic for Ahwaz ' . The prevalence of AD in 
different countries of Semitic origin varies from 5.8% in 
Qatar to 7.4% in Oman and 8.25% in Saudi Arabia^'''^l 
The prevalence of AD in Shahr-e-Kord, Tehran and Ker- 
man (present study), people of Persian origin, was 2.1%, 
17.6% and 9.1%, respectively^*'^*. Several studies have 
shown ethnicity as an etiological factor for the prevalence 
ofAD^l 

The following factors are probably involved in the higher 

prevalence of AD in Kerman than Shar-e-Kord (9.1% vs. 
2.1%) a west city in Iran with a cold and dry weather. (1) 
The total hardness of the water in Kerman is higher than 
that in Shahr-e-Kord^'''^^. Children living in areas with 
harder tap water are more likely to develop AD^'. (2) In 
contrast to Kerman, the majority of the people who live in 
Shahr-e-Kord have a rural life. These data suggest that 
environmental factors associated with urbanization and 
western lifestyle are important in the pathogenesis of 
AD^°. 

The decrease in the prevalence of AD with age was 
similar to reports from Korea and japan (Table 6)^^'^^. This 
trend was not seen in a Singapore study". 
The same prevalence of AD in two genders in our study 
was similar to studies from Singapore, Korea, India, and 
Shahr-e-Kord (a city in Iran) - '" . However, our findings 
are in contrast to previous research in Nigeria that inve- 



stigated the age range of 0 to 57 years and found a higher 
prevalence among females^. Although the prevalence of 
AD in the age range of greater than 7 up to 12 years was 
slightly more in males than females (9.09% vs. 8.33%) in 
our study, it was not statistically significant. 
AD is divided into two main subtypes of intrinsic and 
extrinsic AD, and there is a female predominance in 
intrinsic AD^''. However, whether this has any effect is 
unclear, as the subtypes of AD have not been determined. 
In our study the head and neck were the most common 
regions of involved skin followed by limbs. In the Nige- 
rian study, limbs were more commonly involved than the 
head and neck regions. In our study, the extensor surfaces 
were the dominant involved sites of the limbs as well as in 
the studies from Nigeria and Thailand^'^. Similar to the 
findings from a Brazilian study, the involvement of ex- 
tensor surfaces was associated with increasing age in our 
study. These findings were in contrast to the findings of 
the Nigerian study which can be attributed to the wide 
age range (0 to 57 years of age) and general progression of 
AD^'^'. The distribution of AD lesions varies greatly de- 
pending on ethnic group, aggravating factors, and superin- 
fections^. Clothing pattern and hobbies may also play a 
role in this regard. Trunk and genitalia involvement were 
more commonly observed in 2 to 7 year olds than in 
those greater than 7 up to 12 years, which can be ascribed 
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to the generalized distribution of AD in younger age 
groups^. In our study, involvement of the head and neck 
regions was seen more frequently in females than that in 
males, which may be due to differences in clothing 
patterns. In Iran, females must cover their entire body 
surface except for the face and hands. Such a difference in 
the distribution of the lesions between females and males 
could be explained by this Islamic clothing style. Nail 
involvement accounted for 6.32% which was comparable 
with studies from India and Sweden'^'^^. 
The majority of the patients (82.27%) in our study were in 
the chronic stage, supporting data from Thailand, Shahr-e- 
Kord, and Ahwaz''^^'^*. In contrast, the sub-acute stage 
was the most common phase (43.3%) in the Nigerian 
study^. Disease phases have not been mentioned in the 
other studies. The common type and pityriasis alba were 
the most prevalent morphological variants of AD (more 
common in males), and had the same prevalence in 
different age groups. The least common morphological 
variants were pompholyx, papular lichenoid, and ery- 
throderma. The most common morphological variants 
were papular lichenoid in Nigeria, pityriasis alba in Singa- 
pore, the common type in Thailand and India, and 
erythroderma in Sweden^'"'^'^^'^*. The difference in the 
prevalence of the morphological variants may be caused 
by genetic, geographic, and racial disparities^. 
The most common accompanying sign in our study was 
dry skin (88.6%) which was consistent with all previous 
studies. The other two common accompanying signs, after 
dry skin, were infra-orbital folds and palmoplantar hyper- 
linearity. Two other accompanying signs were low hair 
line and orbital darkening, palmoplantar hyperlinearity 
and orbital darkening, infra orbital fold and orbital darke- 
ning in the studies of Nigeria, Thailand, and India, res- 
pectively^'^'^^. Low hair line and orbital darkening were 
rare among our findings. Ethnicity and different genetic 
background may play major roles in these differences. 
Validation of the Hanifin's and Rajka's criteria in certain 
regions would be under question due to the great varia- 
tion in the frequencies of the clinical features that are 
defined as minor criteria. Further studies are required to 
validate the AD diagnostic criteria in our region. 
In this survey, all patients were influenced by environ- 
mental factors particularly climate, sweating, and food 
allergies, which was similar to the studies from Singapore, 
Thailand, and Sweden ' ' . Climate was the most com- 
mon aggravating factor in the current study. Kerman is 
located in a desert area with a very low humidity. The 
cold and dry winter and hot and dry summer might 
explain the strong influence of the climate on our patients. 
Sunny weather in this city makes perspiration the second 



aggravating factor. However, the reflection of light is high 
in desert areas. Sun exposure can exacerbate AD due to a 
nonspecific intolerance to heat caused by impaired swea- 
ting in affected skin and induction of pruritus in the 
involved areas^. 

Food allergy was another second aggravating factor. 
Iranian children are rapidly undergoing westernization of 
their lifestyles including dietary regimen. Increased con- 
sumption of foods more typical of a western diet displaces 
the intake of traditional foods that might be an explanation 
for the prominent effect of food on the exacerbation of the 
disease in the present study^^. 

Aeroallergens were the third aggravating factor. Kerman is 
located near one of the largest desert areas in Iran, Kavir 
Loot, which has nearly persistent dusty and windy condi- 
tions. These factors together with being the major resource 
of Iran's pistachio garden are probably responsible for the 
important role of aeroallergens on aggravation of AD in 
Kermanian children. 

Similar to the results of the Thailand study, psychosomatic 
factors and infections were not prevalent in our popu- 
lation'. 

Thirty-one percent of our patients had a personal history 
of other atopic diseases; allergic rhinitis was the most 
common, which was similar to the studies from Singapore 
and Thailand"'^. In our study, the prevalence of a family 
history of atopy history was 46.83% and was more 
common in males, which was similar to a Singapore 
study''. AD was the most common associated atopic 
disease in the family which was similar to the result of a 
Nigerian study^. It was in contrast to a study from 
Thailand that reported allergic rhinitis as the most com- 
mon atopic disease in the relatives of their patients'. 
Similar to the findings from Shahr-e-Kord and Ahwaz'^'^*, 
a personal history of atopy increased with age, which 
might be attributed to the higher exposure to the environ- 
mental factors'. The main limitation of our study is that we 
could not use the International Society for Augmentative 
and Alternative Communication's questionnaire, as the 
validated Persian translation is not available yet. There 
could be recall bias in a cross-sectional study, which is 
another limitation of our study. Furthermore we did not 
assess AD severity in the patients. 

The prevalence of AD in Kerman, a city with a desert 
climate, was higher than what was reported from two 
other cities of Iran. However, it was less than reported 
prevalence from developed countries. Variability in epide- 
miologic studies of AD indicates that a single diagnostic 
criterion may not be appropriate for diagnosing AD in 
different areas. Our findings may help to develop diag- 
nostic criteria or modify the previous ones to be appro- 
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priate for such a desert areas. 
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